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Constituents from Thamnolia vermicularis 
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Abstract[] From the acetone extract of Thamnolia vermicularid] Sw. Ach.[] a new phenolic compoun: 














thamnolit] 100 was isolated[] along with eight known constituents[] squamatic acid] 2[[] barbatinic acid 






































O 3 baeomycesic acid] 400 5L] 8-epidioxy-5o[] 8a-ergosta-6[] 22 Е-іеп-3В-о0 500 50 8-epidioxy-5o[] 
8a-ergosta-6[] 90 22 E-tien-38-o[] 600 Sa-ergosta-7[] 22 E-dien-38-o[] 7[ L] ergosta-5[] 80 22 E-trien-38-ol 


Д 80 and linoleic acid] 90. Their structures were determined by spectral methods[] and compounds 3 and 









































6 ~ 9 were obtained from this plant for the first time. According to the phenols mentioned abovd] T.v- 
ermicularis distributed in Zhongdian[] Yunnan[] should be ascribed to the species which mainly contained 
barbatinic acid and baeomycesic acid instead of thamnolic acid. The conclusion was obviously useful for the 


utilization of this plant. 
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Thamnolia vermicularis П Sw.[] Ach.[] an algo-fungus symbiont with a commercial name 
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" Xuecha" in China[] has long been used for medicinal purposes in common people of southwest China 
to cure sore throats[] hypertension[] cough caused by lung-heat[] tidal fever due to yin deficiency[] 
summer-heat and neurasthenid] Xie et а/Д 1996[]. It was reported previously that several phenolic 
compounds[] thamnolic acid] Wachtmeister[] 1955[T] vermicularin and baemycesic acid] Sun[] 1985[T] 
had been isolated from this plant[] and some of those isolates had been identified to be the main bioac- 
tive constituents of the рап] Xie et al[ 19960 Sun[] 1985[]. In continuation of our research on bioac- 
tive constituents from the lichens[] we have reinvestigated on the chemical constituents of T.v- 
ermicularis collected in Zhongdian recently. As a result[] a new compound[] thamnolid] 1[T] together 
with eight known ones[] squamatic acid] 24] barbatinic acid] 3L[] baeomycesic acid] 400 5[] 8-epid- 
ioxy-5a[] 8a-ergosta-6[] 22 E-dien-38-ol[] 500 50 8-epidioxy-5o[] 8e-ergosta-6[] 9[] 22 E-tien-3-ol 

O 600 5a-ergosta-7[] 22 E-dien-38-of] 700 ergosta-5[] 80 22 E-trien-38-of] 80 and linoleic acid] 9[T] 
were obtained from the EtOAc extract[] and compounds З and 6 - 9 were isolated from this plant for the 


first time. 





5 7:7-епе 
6:9(11)-ene 8:5,8(9)-diene 


Results and discussion 

Thamnolid] 100 amorphous substance[] has a molecular formula of Сз, НО» established by HRE- 
ІМЯ] obsd 476.4237[] calcd 476.4230[]. From the signals of IR spectrum at 16000 15800 1495 
em '[] 'H NMR at 8 6.33 ~ 6.26 and ^C NMR at 8 96.77 ~ 152.79[] combining with the analysis of 
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its MS spectrum[] compound 1 obviously possessed а phenolic skeleton with the substitutes of two me- 
thoxy and one alkyl groups. Also observed from the spectra of EIMS and DEPT were that the alkyl was 
tricosyl[] a linear alkyl group[] because of the observation of twenty-two methylenes and one methyl in 
the spectra. The positions of all substitutes were determined by the experiment of НМВСД and the key 


correlations of HMBC spectrum were shown in Fig. 1. Thus[] compound 1 was elucidated as 6-tricosyl- 


20 4-dimethoxy-phenol] Jiang et а/0 2001[]. 
OH Compounds 2 - 9 were identified as 
сн e 22'OH>28CH3 squamatic acid[] 20) barbatinic acid[] 3[T] 
ЕМЫ А i Баеотусеѕіс acid[] 400 50 8-epidioxy-5ol] 
: 8a-ergosta-6[] 22E-dien-3G-ol[] 500 50 8- 
epidioxy-5o[] 8a-ergosta-6[] 90 22 E-tien-38- 


of] 600 5a-ergosta-7[] 22 E-dien-3-ol[] 700 


Fig. 1 Key HMBC correlations of compound 1 ergosta-5 0 80 22Е -trien-38-ol ] 80 and lino- 






leic acid[] 900 respectively] by comparing 

their physical and spectral data with those reported in the literature. 
According to the type of depside[] Asahina Y divided T.vermicularis into two species in 1937. 
One of them contained only thamnolic acid[] and the other mainly contained barbatinic acid and baeo- 
mycesic acid] Asahina[] 1954[]. Therefore[] the plant used in this research should be the latter based 
on the depsides isolated[] which was important to the utilization of T.wvermicularis distributed in 


Zhongdian area. 


Experimental 

General IR spectra were measured on a Bio-Rad FTS-135 spectrometer with KBr pellets. UV spectra were ob- 
tained on a UV 210A spectrometer. MS were recorded on a VG Auto Spec-3000 spectrometer. 1D-and 2D-NMR spectra 
were run on a Bruker AM-400 and DRX-500 instrument with TMS as internal standard] respectively. HPLC were per- 
formed on a HEWLETT PACKARD 1100 and SHIMADZU SCL-10A apparatus(] respectively. 

Plant Material Purchased at Dali city in May[] 19970 the plant used in this research was originally collected from 
Zhongdian prefecture of Yunnan Province[] in 1996[] and air-dried. The identity of plant material was verified by Prof. 
Zhong- Wen Lin[] and a voucher specimen was deposited in Kunming Institute of Botany[] Academia Sinica. 

Extraction and Isolation The dried and powdered materiald] 4.0 ke[] were extracted with 75% Me, Cd] 3 x 16 
ІД and filtered. The filtrate was concentrated to yield a pale yellow substanc] about 360 «Д which was further dissolved 
with acetone for many time$] 1.2 L at a time[] and then filtered. A portion] 1.0 gf] of the filter residud] 286 г] was sub- 
jected to column chromatography on a silica gel columi] eluting with the solution of CHCl,-MeOH-H, О at a proportion of 
5:4:0.10 and a RP-18 gel colum] eluting with a solution of pyridine/water from 3:7 to 8:2[] successively[] finally 
yielding compounds $] 497 mel] and 4] 261 mel]. The acetone filtrate was evaporated in vacuo to give a light yellow resi- 
dud] 68 g[ T] which was chromatographed over Si gel] 200 – 300 mesh[] 1.5 КҜ eluting with CHCl, containing increasing 





amounts of Me, CO to yield fractions I-III. Fraction [] 250 mg{] ws subjected to column chromatograph on Si gel eluting 





with petroleum ether-chloroforn{] 15:10 to produce 10 91 mg[]. After laying up for a short time[] compound 3] some 


about 17 g[] was crystallized from the fraction ПД and the mother liquid was separated successively by passage over Si gel 
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Д cyclohexane-isopropanol[] 7: 10 and DYNAMAX - 300 Ор] SHIMADZU SCL – 10A preparative HPLC 


[] MeOH- 











CH; CN-H, ОД 91:4:5[] to afford compounds 3] 59 те Пб] 28 пе T] 1] 16 ma 81 13 mel] and 9] 3.27 g[]. Fraction 
Ш was purified using Si gel Cd] CHCl,-MeOH-H, Ор 10:2:0. 1[T] finally yielding 2] 2.61 gf] in appropriate fraction. 











Thamnolir | 110 С, H5, O, 


amorphous powder{] UV 





сна 
Маз nm 


max 


284] log е 3.61[] 








IR vs" em 'Д] 33790 2919 
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М" - GS Hs] O 520 154] 140 139] 381] 
[I] 5] 1200 HREIMS п/а 476.42370 






































131] 13 
calcd for Cy, Hss O, 476.42300 'H NMA] 400 MHz] 
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CDCl OO 6 6.33] 1H[] 














d]J = 2.80 НД H - 300 6.26] 1H0 d[] 


J = 2.80 Hel] H - 5[112.58] 2H[] 











mO H, - 270 1.30] 290 m(] H, - 3’ 


UT 1.23] 38HU overlap] H - 4’ — 227[] 














3.84] ЗНО s| ОМе [13.73] ЗНО з OMe-4 


[O ^C NMR] 100 MHZ 























tJ = 7.76 НДН, - V[T] 1.51] 2H 


86] 3H[] OJ = 6.8 HA] H - 23'[T] 
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8 137.66] sO C- 10 146.76] s] C 























- 210) 96.71) d] € - 30 152.79 s| C- 4L] 
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sl] C - e] 31.91] 0 C - v'TT] 30.03 














U dI C-21129.61] t 
OMe - 2010 55.73] ql] ОМе-4Д. 








0 C- 3' - 200 29.33] i] C - 21' [T] 22.63] tU C- 22 


[| 14.03] ql C - 23' 55.911] q0 








Squamatic acid | 2 





Cio His О, colorless crystals] FAB 
2800 HRFAB[] - MS m/z] 389.0926[] calcd for Ci; His O, 389.08730 'H N 


М MS m/4] 9e] 




















0389] M- 10 1000 373] 700 208 
MR] 400 MHZ] С; D; NIL] 8 7.04] 1НП] 
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un 
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2.810 ЗНД sl] Me-8' 2.62] ЗНО $0 
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ЗНД s Me-9[T] ° C NMR] 100 MHZ] C; D; NOD 
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sU C- UI 164.1 s] C-2'[T] 117. 1] в0С- 3” 


Ш 153.3] st С-4Ш 116.3] Ф c-5’ 
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4 80 oMq[. 








Barbatinic acid] 3[T] Ci; Hx O; 
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colorless crystals[] FAB[] -O MS m/4] %0 359] M- 10] 100([] 195] 21[T] 181 
“Н NMR] 400 MHZ] G; D; NED ó 6.71] 1H0 SL H - 5 06.56] ІНД s] H — 50 
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Table 1 “С NMR data for compounds 5 ~ 8] 125.8 МНА] CDC 0O 

C 5* 6” 7 8 

1 34.71] 0 32.64] t0 37.11) 0 35.61] 0 
2 30.04] t0 30.58] t0 31.48] D] 31.91] 0 
3 66.42 d[] 66.28] d[] 71.10 dO 71.48] dO 
4 36.94] 10 36.08] t0 37.94] 0 42.24] 10 
5 82.14] s[] 83.06] sf] 40.24] 40 138.90] «Д 
6 135.41] «Д 135.44] «Д 29.64] П 119.51] dO 
7 130.71] a0 130.71] «0 117.41 a0 29.01] 0 
8 79.41] 0 78.90 sf] 139.58] 0 126.50] s0 
9 51.20) «0 143.19] s0 49.48] 40 132.01] «Д 
10 36.94] s[] 38.31] 0 34.24] sf] 37.410 0 
11 20.61] 0 119.64] 40 21.51] 0 22.81] 0 
12 39.34] 10 41.21] 0 39.48] 10 36.74] 0 
13 44.54] «Д 43.38] sf] 43.31] «Д 41.91] «Д 
14 51.710 dO 48.24] «0 55.94] аў 51.910 «О 
15 23.44] 0 21.48] 0 22.93] t0 23.001 t0 
16 28.54] t0 28.54 t0 28.11] 0 29.04] 0 
17 56.24] d[] 55.91] а 55.11] аў 54.64] d[] 
18 12.88] q0 12.84] q0 12.110 q0 11.52] q0 
19 18.11] q0 25.51] q0 13.09] «Д 19.61] q0 
20 39.60 dO 39.78] dO 40.44] d[] 40.51] dQ 
21 20.86 «Д 20.91] ql 21.11] q0 22.3] q0 
22 135.14] dO 135.11] dÜ 135.64] «Д 135.71] «0 
23 132.34] «Д 132.48] 40 131.910 «0 131.90 dQ 
24 42.78] «Д 42.78] a0 42.81] «Д 42.81] «Д 
25 33.04] di 33.04] di 33.110 аў 33.10) «0 
26 19.60 qf] 19.60 qf] 19.94] «Д 20.94] «Д 
27 19.84] 40 19.81] q0 19.66] а0 19.91] q0 
28 17.51] 0 17.51] q0 17.610 q0 17.61] q0 


























* Recorded in С; D № 100.13 MHz. 











О 2300 231] 1300 151] 2600 'H NMR] 400 MHz] CDCL [T] 56.49] 1HO d] J = 8.48 Hz] H - 700 6.20 180 a0 
J = 8.48 HI] H- 6015.10 1НП dd] J = 15.2808.16 Hz] H - 2305.19 1H[] dd] J = 15.2807.40 HA] H - 
2200 3.9 190 m[] H - 34[[] 0.90 3H[] d] J = 6.56 Н] Me-21[T] 0.84] ЗНО sf] Me-19(T] 0.88] ЗНО Ф J = 
6.84 НА] Ме-28 0 0.81] 3H Me-26[ [10.80] ЗНО «Д Me-18[ [10.79] ЗНД overlap] Me-27[[] °С NMR da- 
ta see Table 1. 

5[]8-Epidioxy-5o[] 8o-ergosta-6[] 90 22E-tien-3B-oll] 6[T] С» Hj; O,[] colorless prism[] EIMS[] 70 eV[] m/z 

[] %00 424] МО" П 4100 408] 3000 394] 10000 374) 5400 360 1800 334] 1300 3010 5500 299 4000 283] 2300 
263] 2700 244] 4800 2310 2200 69 970 'H NMA] 400 МНА] Срс è 6.58] 1HO 40] = 8.52 H20 H - 700 
6.21] 1HO d] J = 8.52 HJ] H- STI 5.40 1H0 m0 H- 1100 5.11] 1Н0 dd] J = 15.289 7.52 НД] H - 2300 
5.09] 1H[] dd] J = 15.26[]8.04 Hz] H - 2200 3.99] 1H[] mO H - зе 1.06] ЗНД «Д Me-19 

























































































overlap 









































































































































[110.96] 3HU d[] J = 
6.58 НА] Me-21[T10.88] ЗНО d] J = 6.84 На] Me-28[ 0.81] ЗНД overlap] Ме-26[[1 0.80] ЗНД overlap] Me- 
2700 0.710 ЗНД «Д Me-I8[[] “С NMR data see Tabl 1. 
5a-Ergosta-7[] 22E-dien-3f-ol] 700 С» Hy, O[ colorless needles] FABO +O M$] 70 eV[] m/£] %[[] 399] M+ 
10* П 10000 'H ММ] 500 МН] CDCL[T] 8 5.21 ~ 5.13] ЗНД overlapL] Н - 220 Н - 23 and H - 70 3.51] 1H 































































































530 ПОШ 0. ПОП u 241] 




















m[] H- 3d 1.00] 3HU d J = 6.56 HZ] Me-21[[10.89] ЗНО d] = 6.78 Н] Me-28[[] 0.824] ЗНД overlap[] Me- 
260 0.811] ЗНД overlap] Me-27 T] 0.78] ЗНО st] Me-19 0.54] ЗНД sO Ме-180 5C NMR data see Table 1. 
Ergosta-5[] 8|] 22E-trien-3f-o[ ] 8[T] С» Hy ОП colorless needles] FABO + 0 MS] 70 eV[] n/4] Ў] 391] M+ 
10° 0 100 T] ! H NMR] 500 MHz] CDCL [T] ë 5.41] 1H[] br sO H - 60 5.22 ~ 5.13] 2H[] overlap] H - 22 and H - 
2313.54] 1H[] m[] H - 34[] 1. 11] ЗНО $0 Me-19(T] 1.02] ЗНО d J = 6.62 Н] Me-21(1] 0.90] ЗНО d] J = 6.86 
На] Me-28 [1] 0.82] ЗНО overlap] Me-26| [10.81] ЗНО overlap[] Me-27[[] 0.64] ЗНД sO Me-18[ T] 5 C NMR data see Ta- 
ble 1. 
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